Background: Early identification of the subgroup of patients with major depressive disorder (MDD) in need of highly specialized care could enhance personalized intervention. This, in turn, may reduce the number of treatment steps needed to achieve and sustain an adequate treatment response. The aim of this study was to identify patient-related indicators that could facilitate the early identification of the subgroup of patients with MDD in need of highly specialized care.
INTRODUCTION
Timely selection of the best initial treatment for patients with major depressive disorder (MDD) is critical to the goal of improving remission rates (Simon & Perlis, 2010) . The often applied stepped care approach in which patients indiscriminately receive brief and lowintensity intervention at start of treatment and intensifying efforts in case of insufficient signs of recovery, may, however, prevent the accurate and timely selection of the best initial treatment. Although the stepped care approach is considered a resource efficient approach for patients who recover with minimal intervention (Meeuwissen, van der Feltz-Cornelis, Christina M, van Marwijk, Rijnders, & Donker, 2008; Von Korff & Tiemens, 2000) , the effectiveness of this approach is questionable in patients who need subsequent referral to highly specialized mental healthcare services. Secondary or even tertiary referral to highly specialized mental healthcare services delays the initiation of appropriate treatment, which, in turn, is associated with poor treatment outcomes in terms of relapse, recurrence, and chronicity (Hirschfeld et al., 1997; Keller, 1994; Meyers et al., 2002) . An alternative to the stepped care approach is matched care. In this approach, patient management and initial treatment allocation is tailored to the individual patient needs (Gask & Khanna, 2011; Ridgway & Williams, 2011; Van Straten, Tiemens, Hakkaart, Nolen, & Donker, 2006) . Successful application of this approach may reduce the number of treatment steps needed to achieve and sustain an adequate treatment response, benefit the quality of life of patients, and increase the costeffective use of resources.
A major problem in the application of matched care approach is the lack of clear individual patient indicators with which to match patients to the available treatment settings. In recent years, a wide array of individual patient factors has been examined to inform initial treatment selection in patients with MDD (Delgadillo, Moreea, & Lutz, 2016; Dunlop & Mayberg, 2014; Lener & Iosifescu, 2015; McGrath et al., 2013; Sotsky et al., 1991) . Despite some progress, these have thus far not demonstrated their value in clinical practice and some approaches like neuroimaging are not feasible for use in daily clinical practice (Evans, Dougherty, Pollack, & Rauch, 2006) . Information of individual patient factors collected as part of routine assessment procedures in the diagnostic phase after referral, however, has the potential to aid clinicians in the early identification of the patients with MDD in need of highly specialized care. The aim of this study, therefore, was to identify a range of clinical and nonclinical factors of patients with MDD in need of highly specialized care that could serve as input for the development of a decision support algorithm.
METHODS
Prior to the study period, a small working group was formed comprising 13 leading Dutch experts in the field of MDD from nine mental healthcare institutions. The workgroup included academically affiliated and community-based practicing MDD specialists. This study progressed through two primary phases. First, a systematic review of the literature of the PubMed and the PsycINFO databases following PRISMA guidelines was conducted to serve as a scientific foundation. The aim of this systematic review was to comprehensively cover the factors associated with a broad range of unfavourable clinical outcomes in patients with MDD for which more intensive treatment is indicated. The systematic search of all databases yielded a total of 7,360 references, of which 16 were eligible for inclusion. Based on the included papers (n = 16), an initial list of 48 indicators of patients with a depression in need of highly specialized care was generated (see van Krugten et al., 2017 for details of this review). Subsequently, a structured conceptualization methodology known as concept mapping (Trochim, 1989) was employed to complement the initial list of indicators by clinical expertise and develop a consensus-based conceptual framework.
Concept mapping is a method that integrates a qualitative research design with quantitative analytic techniques to conceptualize a phenomenon of interest (Johnsen, Biegel, & Shafran, 2000; Trochim, 1989) and has been used in a wide variety of studies, including measurement development (Armstrong & Steffen, 2009; Con- Ridings, 2012) . In general, the con-cept mapping process involves the following five steps: (1) preparation,
(2) brainstorming, (3) sorting and rating, (4) statistical analysis, and (5) interpretation (Kane & Trochim, 2007; Trochim, 1989 ). These steps are described below, along with details of how we implemented them in this study.
Step 1: Preparation
During the first step of concept mapping, a focal question was developed and relevant subject-matter experts were selected. In collaboration with the small working group of experts, we developed a focal question for item elicitation. Our focal question was ''Which criteria distinguish depressive patients in need of a highly specialized mental healthcare treatment from patients in need of regular specialized mental healthcare treatment?'' . The focal question was developed to elicit a list of participants' ideas that were then analyzed for the study.
Working group members identified and selected subject-matter experts from a broad range of disciplines. These experts were identified and selected based on their expertise in the assessment and/or treatment of patients with MDD or involvement in MDD research.
In total, 184 national and international experts were invited to participate in the subsequent data collection activities. At the time of data collection, all participants were asked to sign an electronic consent form for participation and complete a brief demographic questionnaire. All data collection activities for this study were performed in English and Dutch in order to facilitate national and international subject-matter expert participation.
Step 2: Brainstorming
In step 2, working group members distilled the original 48 indicators into a list with distinct statements by eliminating duplicate statements, editing statements for clarity, or combining similar statements. This process resulted in a list of 38 mutually exclusive indicators of patients with MDD in need of highly specialized care. Participants were then asked to individually review this list of indicators and engage in a brainstorming session to generate additional indicators. Brainstorming took place through a web-based system specifically designed for concept mapping (Concept Systems R software, Incorporated, Ithaca,
New York). The open-ended focal question mentioned under
Step 1 was used to elicit criteria from participants. In response to the focal question, participants were asked to generate as many criteria as possible and enter them into the system. The participants had 4 weeks to respond to our request. During this 4-week period, they had the option of entering criteria in more than one session.
Step 3: Sorting and rating
Following procedures recommended by Trochim (Trochim, 1993) , sorting and rating activities were performed as an individual activity via the aforementioned web-based program. Participants were asked to sort the criteria into categories based on the principle of similarity, thereby building thematically related sets of items. Specifically, participants were instructed to group criteria in a way that 'made sense to them' and label their final groupings accordingly. The sole restrictions were as follows: (1) all criteria cannot be placed into a single category;
(2) a criterion cannot be placed simultaneously into two separate categories; (3) categories named 'Miscellaneous' and 'Other' that group together dissimilar statements are not allowed; and (4) criteria cannot be sorted according to priority or value, such as 'Important' , or 'Hard To Do' .
After completing the sorting, participants were asked to rate each individual criterion on how important it was to distinguish between patients in need of highly specialized care from patients in need of specialized care. Responses were recorded on a 5-point Likert scale ranging from 1 (not important at all) to 5 (extremely important).
Step 4: Statistical analysis
Concept Systems software was also used to analyze the data gener- Ward's minimum variance method (Ward Jr, 1963) was carried out to partition the resulting MDS configuration into non-overlapping clusters, thereby creating initial cluster maps. Mean importance ratings of the clusters were computed by averaging the average rating of each criterion in the clusters. Finally, paired t-tests were carried out to compare the mean importance ratings of the various clusters. To adjust for multiple testing, a Bonferroni correction was used, dividing the conventional alpha of .05 by the number of independent tests.
Step 5: Interpretation
Since there is no objective standard or mathematical solution through which a final number of clusters can be selected (Shern, Trochim, & La Comb, 1995) , working group members discussed the preliminary cluster solutions from the hierarchical cluster analyses to reach consensus on the optimal cluster number for answering the focal question. Following Kane & Trochim (Kane & Trochim, 2007) , a range of cluster solutions was examined in a reverse stepwise cluster-reduction process. In this process, two clusters merge (e.g., from 14 to 13 clusters) at each reverse step. Working group members worked backwards from 20 clusters and examined successively lower cluster solutions. At each level, a judgment was made about whether the merger made conceptual and interpretive sense until a cluster level was reached that yielded the fewest number of clusters but still retained the maximum amount of substantive information. In a digital survey, working group members were then asked to review the within-cluster coherence of content and suggest criteria that could be moved from one cluster to another to increase conceptual clarity and assign cluster labels to the resulting clusters. Informed by the gathered working group input, the clusters were assigned final labels and some criteria were reallocated to a conceptually more appropriate cluster.
RESULTS

Expert participation
In total, 67 out of the 184 invited subject-matter experts participated in one or more of the steps of the concept mapping process. The mean age of the experts was 50.42 years (SD = 10.93) and 41.54% (n = 27) were female. The mean years of work experience in the assessment and/or treatment of patients with MDD or involvement in MDD research was 23.31 years (SD = 11.30). The majority of the experts were psychiatrists (n = 44, 67.69%), followed by clinical psychologists (n = 12, 18.47%), clinical researchers (n = 4, 6.15%), psychotherapists (n = 4, 6.15%), and physicians (n = 1, 1.54%). There was equal representation of experts working in specialized mental healthcare settings and highly specialized mental healthcare settings (n = 34, 52.31% and n = 31, 47.69% respectively).
Concept mapping results
A total of 50 items were generated during the brainstorming stage and added to the initial list of 38 indicators derived from the systematic review, resulting in a list of 88 putatively relevant indicators of patients with MDD in need of highly specialized care. This list of 88 items was used in the subsequent sorting and rating steps of the concept mapping process.
Forty-three (n = 43) experts sorted the 88 indicators into an average of 9.00 piles (SD = 3.04). The stress value of the MDS-solution was .23, falling within the average range (.15-.35) of stress values typically attained in concept mapping studies (Trochim, 1993) . The 10-cluster concept map solution produced by the participant sorts and subsequent analysis is presented in Figure 1 . This cluster solution provided the maximum number of interpretable clusters without losing distinctions between groups of indicators. The numbers on the map correspond to the indicators listed in Supporting Information Appendix A. Numbers closer together represent indicators that were more frequently sorted together than were indicators represented by points further apart. The more distance between numbers the less often they were sorted together (i.e., the less conceptually similar they were viewed by participants). Each cluster consists of indicators that were sorted together more frequently and contribute to an overarching conceptual domain. The shape and size of the clusters reflect the breadth or specificity of the clusters, with large clusters typically covering a broader, less well-defined concept than smaller clusters. The 10 clusters were labeled as follows: (1) depression severity; (2) 
DISCUSSION
The aim of this study was to identify patient-related indicators that could facilitate the early identification of the subgroup of patients with MDD in need of highly specialized care. Drawing on clinical expertise and a literature review, a concept mapping approach was employed to develop a consensus-based conceptual framework. Concept mapping is a mixed-method participatory approach that facilitated the delineation of a shared understanding of clinical and nonclinical patient indicators that may justify referral to highly specialized mental healthcare programs. In total, 88 putatively relevant indicators of patients with MDD in need of highly specialized care were generated and categorized into the following 10 overarching conceptual domains: depression severity, onset and (treatment) course, comorbid personality disorder, comorbid substance use disorder, other psychiatric comorbidity, somatic comorbidity, maladaptive coping, childhood trauma, social factors, and psychosocial dysfunction. Notes. a Indicators for which there was the most consensus among participants regarding the categorization within the cluster. b Importance was rated on a 5-point Likert scale ranging from 1 to 5, with higher scores reflecting greater importance to distinguish between patients in need of highly specialized care and patients in need of specialized care.
factors (Hajjaj, Salek, Basra, & Finlay, 2010) , the impact of each domain on referral decisions in patients with MDD remains to be validated in an observational study. Future research should examine the relative importance and possible synergy of action between the domains.
This study has a number of strengths, including the systematic stepby-step procedure of the concept elicitation procedure, the relatively high number of participants, and the use of clinical expertise in addition to evidence from the literature. The present results should, however, also be viewed in the light of some limitations of this study. First, aiming for the early identification of patients with a highly specialized care need and the timely allocation of those patients to highly specialized mental healthcare settings, presupposes that there is something like a 'right place' and that getting there sooner is better than later.
Although highly specialized care has been demonstrated to improve clinical outcomes in patients with complex and severe conditions in other areas of medicine (Pollack et al., 1991) , the net benefit of highly specialized care in patients with MDD has, however, not yet been demonstrated. Future studies should therefore address the evaluation of the impact of highly specialized care on patient outcomes in this population. Second, in line with the inclusion criteria of the systematic review, the study results are restricted to patients aged 18 and over with a primary diagnosis of MDD treated in psychiatric specialized and highly specialized outpatient clinics. Hence, the findings of this study cannot be generalized to nonclinical samples, children and adolescents. Third, although the number of subject-matter experts that participated in one or more of the steps of the concept mapping process falls within the average range (20-649) of participants in concept mapping research (Rosas & Kane, 2012) , it is unclear whether the participants' conceptualization is representative of the larger population. In addition, although effort was made to include subjectmatter experts from a broad range of disciplines and countries, the majority of the participants were psychiatrists and worked as treating clinicians and/or researchers in the Netherlands. A larger and more heterogeneous sample of the population might have resulted in a broader range of perspectives and enhanced the generalizability of the findings. Fourth, although involvement of experts is in accordance with evidence-based medicine (Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996) , the patient indicators generated by the clinicians may be biased by preexisting perceptions, beliefs, or attitudes. Future research using a larger and more heterogeneous sample should explore to what extent the results are valid, stable, and generalizable.
Despite these limitations, the results of the present study provide a practical first step towards the early identification of patients with MDD in need of highly specialized care. The study findings highlight the need for a comprehensive assessment of patient indicators in determining the need for highly specialized care, and suggest that the treatment allocation of patients with MDD to highly specialized mental healthcare settings should be guided by the assessment of clinical and nonclinical patient indicators. The results of this study can serve as input for the development of a decision support algorithm to aid clinicians in the treatment allocation of patients with MDD in need of highly specialized care. Such an algorithm may be used to objectify clinical impressions and ultimately assist clinicians in selecting the most appropriate treatment strategy in a given clinical situation. As such, the results of this study have the potential to support and enhance personalized medicine, in which patient management and treatment is tailored to the individual patient needs (Ozomaro, Wahlestedt, & Nemeroff, 2013) . Additional research is needed to evaluate the relative importance and possible synergy of action between the identified patient factors and the selection of an optimal decision threshold to distinguish patients with and without a need for highly specialized MDD care.
